Integrin CD11b negatively regulates TLR9-triggered dendritic cell cross-priming by upregulating microRNA-146a.
Dendritic cells (DCs) play critical roles in cross-priming to induce the CTL response against infection; however, the molecular mechanisms for the regulation of DC cross-priming need to be investigated further, which may help to improve the potency of DC vaccines through engineering modifications. Our previous studies showed that β2 integrin CD11b could control TLR-triggered NK cell cytotoxicity and macrophage inflammatory responses. CD11b is also abundantly expressed in DCs, but it is unknown whether CD11b participates in the regulation of DC cross-priming for the CTL response. Also, because microRNAs (miRNAs) are important regulators of the immune response, it remains unclear whether miRNAs are regulated by CD11b in DCs. In this study, we showed that CD11b deficiency upregulated TLR9-triggered, but not TLR4-triggered, IL-12p70 production in DCs, subsequently promoting DC cross-priming of the CTL response. Further experiments showed that CD11b selectively promoted TLR9-triggered miR-146a upregulation in DCs by sustaining late-phase NF-κB activation. Additionally, Notch1, a known positive regulator of IL-12p70 production in DCs, was confirmed to be directly targeted by miR-146a. miR-146a upregulation and Notch1 repression were determined to be responsible for the reduced IL-12p70 production in TLR9-triggered wild-type DCs compared with that in CD11b-deficient DCs. Therefore, CD11b and downstream miR-146a may be new negative regulators for DC cross-priming by suppressing Notch1 expression and IL-12p70 production. Our data indicate a new mechanism for the regulation of DC cross-priming through integrins and miRNAs.